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KELOWNA CREEK SUB-WATERSHED, OKANAGAN SUB-REGIONAL 
FISHERIES AND WATER MANAGEMENT PLAN, GROUNDWATER 
RESOURCE EVALUATION 

by D. A. Johanson, Groundwater Hydrologist, Water Management Division 

Executive Summary 

Kelowna Creek Sub-watershed is located in the Okanagan Basin of 
British Columbia. Kelowna Creek flows in a general westward direction to 
empty into Okanagan Lake at Kelowna. A preliminary office groundwater 
resource evaluation of the Kelowna Creek Sub-watershed was conducted to 
contribute to the Okanagan Sub-Regional Fisheries and Water Management 
Plan. This hydrogeologic evaluation is to assist the region in identifying 
groundwater as an alternative for maintaining the required low flows. This 
preliminary assessment has shown significant aquifers are present with 
known well yields up to 189 litres per/second (2,500 gpm). Recommendations 
are made regarding data collection. These consist of quantifying water 
withdrawals from the aquifers, determining the effects of present pumping 
withdrawals by obtaining water level data, establishing observation wells to 
obtain data on long term water level and ambient water quality trends, 
carrying out low flow analysis to aid in better understanding the 
groundwater/surface water interaction, and establishing protection areas 
around major production wells. 
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KELOWNA CREEK SUB-WATERSHED, OKANAGAN SUB-REGIONAL 
FISHERIES AND WATER MANAGEMENT PLAN, GROUNDWATER 

RESOURCE EVALUATION 

1. Introduction 

The need for groundwater data analysis has been identified within seven 
sub-watersheds in the Okanagan Basin. These priority areas include 
Peachland, Trepanier, Powers, Lambly, Kelowna, Lower Vernon and Mission 
Creek Watersheds. This report covers the Kelowna Creek Sub-watershed. 

The primary purpose of this office groundwater resource evaluation of 
the Kelowna Creek Sub-watershed is to contribute to the Okanagan Sub- 
Regional Fisheries and Water Management Plan. This plan is to identify 
water management alternatives for tributaries possessing high fisheries 
values, which will assist Ministry of Environment Regional Staff in 
identifying alternatives for maintaining required low flows for instream users. 

This hydrogeologic evaluation is to assist the region in identifying 
groundwater as an alternative for maintaining these required low flows. 

Kelowna Creek Sub-watershed is located in the Okanagan Basin. 
Kelowna Creek flows westward to empty into Okanagan Lake at Kelowna. 
Figure 1 is a location map. 

2. Hydrogeology 

Figure 2 (from Nasmith) outlines and defines the surficial deposits of 
glacial and recent geologic age for the study area. These sediments are 
comprised of a complex assortment of till, lacustrine, outwash and alluvial 
materials. 

In the south Rutland area a Groundwater Section test hole penetrated 
these sediments to a depth of 4-40 metres (1,445 feet), and just north of Rutland, 
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near Cornish Rd., the Groundwater Section constructed a test well which 
penetrated to 155 metres (510 feet). Neither encountered bedrock. . 

The Groundwater Section has on file just over 500 well records of dug 
and drilled wells, for the Keloma Creek Sub-watershed area. The locations 
of these are displayed on figure 3 with wells of yield equal to or greater than 7.6 
litres/second (100 gpm) noted and a separate symbol for active or abandoned 
Groundwater Section observation wells. As is readily apparent, virtually all 
wells are in the main valley . 

Table 1 is a data summary of these wells, indexing them by B.C.G.S. map 
areas and gives legal land descriptions, where known. Approximately 55 
percent of these are dug wells and the majority of these dug wells are less than 
7.6 metres (25 feet) in depth. Hodge (1979) notes that in the Rutland area many 
of these wells are abandoned and the majority of the Rutland population that 
once obtained water from dug wells are now receiving water from the Rutland 
Waterworks wells. 

Figures 4,5,6 and 7 are respectively four cross-sections ( A - AI, B - B1, 
C - C1, and D - Dl ). The locations of these are shown on Figure 3. Cross- 
section A - AI shows clays overlying a gravelly sand aquifer. Non-flow and 
flowing artesian conditions exist in the valley bottom. 

The Keloma Airport well ( 82E.094.3.1.1 #2 ) near the west end of the 
section line originally flowed at 0.8 litres/second (11 gpm) and was pumped at 
7.0 litres/second (93 gpm). Near the eastern end, well 82E.094.3.1.4 #22 has a 
driller estimated yield of 3.8 - 7.6 litres/second (50 - 100 Igpm). 

Cross-section B - B1, just over a mile south of cross-section A-AI, 
displays flowing and non-flowing artesian conditions from a sand, or sand and 
gravel aquifer existing beneath a clay or till confining layer. This occurs in the 
valley bottom to the east of Keloma Creek, whereas on the west side of the 
valley water-table conditions exist in kettled outwash deposits. 

Near the west end of the cross-section, Glenmore Irrigation District has 
constructed two production wells: well 82E.094.1.3.3 #1 ( shown on cross- 
section ) was pump tested for 24 hours at 54.9 litres/second (870 USgpm) and 
well 82E.094.1.3.3 #8, which was pump tested for 4 days at 150 litres/second 
(1976 USgpm). 
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~1 
Livingston (1989) describes the area on the east side of the valley as ice 

contact deposits which extend in a north-south direction along the east side of 
a bedrock ridge between the valley of Wood IakeRutland and Glenmore 
Valley. He further states these ice contact deposits form an aquifer which is 
not widely used because the area underlain by these ice contact deposits is 
mostly undeveloped. However, it does supply water to the Keloma Airport 
( shown on cross-section A - A1 ) and to an high capacity well which supplies 
part of the domestic and irrigation requirements of the Glenmore Irrigation 
District. He also describes the chemical quality of the water in the ice contact 
deposits as particularly good, in contrast to another aquifer underlying the 
middle of the valley that yields water which is much more highly mineralized 
and which contains enough manganese and iron to cause problems. 

Cross-section C - C 1, at Rutland, is approximately 5.6 kilometres (three 
and one-half miles) south of cross-section B - B1. Here, there is a considerable 
thickness of relatively impermeable silt, clay and till between the shallow 
gravels and the aquifer. A leaky artesian condition exists and the known 
extent is shown on figure 3. 

Well 82E.084.3.3.1 #18 is shown near the east end of the cross-section. 
Livingston (1972) reports this 40.6 an. (16 inch) diameter well, drilled for 
Rutland Waterworks, was pumped at approximately 75.8 litres/second ( 1,000 
Imp. gallons/minute) for 11 hours, with 19.2 meters (63 feet) of drawdown. He 
felt the pumptest gave indication the aquifer was anisotropic in nature. In 
such an aquifer water moves much more freely in a horizontal direction than 
in a vertical direction because of the presence of relatively impermeable layers 
of silt in the gravel. 

The chemical quality of the water is poor due to the relatively high 
content of iron. The 12.9 degree C (54 degree F) water temperature is very high 
for groundwater, although the temperature change with depth, called the 
geothermal gradient, is very high in the Okanagan Valley. Due to poor quality 
water this well has been abandoned. 

Well 82E.083.4.4.4. #78, just west of the centre of the cross-section, and 
#79 just beside it were constructed by the Groundwater Section and 
demonstrated that it was possible to construct moderate capacity wells in the 
sand and silty sand of this area. However, subsequently Rutland Waterworks 
has abandoned them due to poor quality water. 

. 
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The only active Groundwater Section observation well in the Kelowna 
Creek sub-watershed, well no. 236, is located approximately 0.8 kilometres (0.5 
miles) south of the east end of the cross-section (see! figure 3 for location). 
Observation well No. 236 was established in 1979 and hydrograph data has 
been collected to date. Figure 8 shows the hydrograph record for the period 
1979-1983, figure 9 for the period 1983-1986, and figure 10 for 1987-1992. An 
evaluation of these graphs show a relatively stable condition from 1979 to 
1982, a declining trend in the hydrograph from 1983-1986 which corresponds to 
a declining trend in precipitation during the period, and 1986-1992 shows a 
relatively stable condition. Rutland Waterworks has production wells in the 
area and these may contribute significantly to the overall decline. 

Cross-section D - D1, crossing in a north easterly direction through the 
City of Kelowna, shows fine unconsolidated sediments occurring near 
Okanagan Lake. The 163 metre (534 feet) deep testhole near the centre of the 
Cross-section indicates a poor probability for large groundwater withdrawal in 
this area. 

3. Hydrochemistry 

The attached Table 2 is a summary of known groundwater quality testing 
in various locations of the watershed area. An analysis of the available quality 
data indicates that iron and manganese are a problem in certain areas of the 
watershed. The only phosphate parameter sampled also indicates a potential 
problem. 

The groundwater may be classified as generally moderately hard (up to 
395 mg/L ), calcium-bicarbonate type. 

Data shows fluoride occurs in concentration from 0.1 - 0.53 mg/l. This is 
less than the maximum acceptable concentration given in the Guidelines for 
Canadian Drinking Water Quality (fourth edition). However, uranium is 
often associated with fluoride and should be tested for in future sampling. 

4. Conclusions 

Significant aquifers are present with known well yields up to 189 litres 
per/second (2,500 gpm). Where these are unconfined they may be vulnerable 
to pollution from surface sources of contamination. 
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Total water withdrawals from aquifers should be quantified and data 
regarding long term water level trends should be acquired. Also, the hydraulic 
relationship with surface water is not adequately understood and requires 
further investigation. 

5. Recommendations 

To better evaluate present and future withdrawals of groundwater in the 
watershed the following recommendations are made : 

1. 

2. 

3. 

4. 

5. 

Data is required regarding actual amount of groundwater 
withdrawn at present. 

Additional water level data is required to determine the effects of 
present pumping withdrawals. Observation wells are 
recommended to obtain data on long term water level trends and 
ambient water quality. Some abandoned wells may be suitable for 
this purpose. 

Low flow analysis would aid in a better understanding of the 
groundwater/suface water interaction, this should also involve the 
Mission Creek Sub-watershed. 

Groundwater sampling in the region should include testing for 
uranium. 

Protection areas are recommended around major production wells. 
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